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NOTES ON THE EPIPHARYNX, AND THE EPIPHARYNGEAL
ORGANSOF TASTE IN MANDIBULATE INSECTS.

BV ALPHEUS SPRING PACKARD., PROVIDENCE, R. I.

Reaunuir was, so far as we have been

able to ascertain, the first author to de-

scribe and figure the epipharynx, which

he observed in the lioney bee and bum-

ble bee, and calls Ja langiie., remarking

that it closes the opening into the oeso-

phagus, and that it is applied against

the palate.^ According to Kirby and

Spence,^ DeGeer^ described the epiph-

arynx of the wasjD : and Latreille* re-

ferred to it. calling it the sous labre.

The name epipharynx was bestowed

upon this organ by Savigny,^ who thus

speaks of that of the bees: Ce pharynx

est, a la v^rite, non-seulement cache par

la levre superieure, mais encore exacte-

ment reconvert par un organe par-

ticulier que Reaumur a d^ja decrit.

C'est une sorte d'appendice membran-

eux qui est re^u entre les deux branches

des mdchoires. Cette partie ayant pour

base le bord sup^rieur du j^harynx, pent

prendre le nom (\'epipharyux owdi^pi-

glosse.

He also describes that of diptera

'Reaumur, Memoires pour servir a I'histoiredes in-

sectes, V. 5, 1740, p. 31S. pi. 2S, figs. 4, 7, 8,9, 10, 11 /.

'Kirby and Spence, Intr. to entomologv, v. 3, 1S2S, p.

457-

3De Geer, V. 2, 1778—v. 26, fig. 11. M. (Kirby and

Spence, pi. xii. fig. 2 K.)

•Latreille, Organization ext^rienre des Insectcs, p.

184. (Quoted from Kirby and Spence.)

sSavigny. Memoires sur les animaux t>ans vertebres.

Partie ire, 1816, p. 12.

What Walter" has lately proved to be

the epipharvnx of lepidoptera, was re-

garded bv Savigny and all subsequent

writers as the labrum.

The latest account of the function of

this organ is that bv Cheshire, who states

that the tube made by the maxillae and

labial palpi cannot act as a suction pipe,

because it is open above. "This opening

is closed by the front extension of the

epipharynx which closes down to the

maxillae, fitting exactly into the space

they leave unco^•ered, and thus the tube

is completed from their termination to

the oesophagus."

It is singular that this organ is not

mentioned in Burmeister's Manual of

entomology, in Lacordaire's Introduc-

tion a I'entomology, or by Newport in

his admirable article Insecta in Todd's

Cyclopedia of anatomy.

Neither has Straus-Durckheim referred

to or figured it in his great work on the

anatomy of Melolontha vulgaris.^

In their excellent work on the Cock-

roach, Miall and Denny state that "The
epipharynx, which is a prominent part

^Walter, Alfred, Beitge zur morphologie der schraet-

terlinge. Erster thel. Zur morphologie der schmetter-

lingsmundtheile. (Jena. Zelts.,v. 18, 1885, p. 752.)

'Cheshire. Bees and bee-keeping. I. London, 1886,

P 93-

^Considerations generales sur I'anatomie coraparee

des animaux articules, 182^
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in coleopteia and diptera, is not recog-

nizable in orthoptera." (p. 45.)

I am not aware that any modern

writers have described or referred to the

epipharynx of the mandibulate orders of

insects, though I must confess that I

have not made extended search after

such references and I would be thankful

for information and references. Al-

though Dr. G. Joseph^ speaks of finding

them on the palate of almost every order

of insects, especially plant-feeding forms,

we are unable to find any specific refer-

erences, his detailed observations behig

apparently unpublished

.

I'he epipharnyx is so intimately asso-

ciated with the elongated labium of

certain diptera, that, with Dr. Dim-

mock, ^° we may, refer to the double

orgarn as the labrum-epipharynx : and

where, as in the lepidopterous Microp.

teryx setnipurpurella., described and

figured by Walter, ^^ and the pauo7pi-

dae^^- (
Panorpa and Borc7is) , the la-

brum seems pieced out with a thin, pale,

membranous fold which appears to be-

an extension of the epipharynx, l:)uild

ing up the dorsal end of the labrum, this

term is a convenient one to use.

In the lower orders of truly mandibu-

late insects, from the thysanura to the

coleoptera, excluding those which suck

in liquid food, such as the diptera, lepi-

SJoseph, Gust, Zur morphologie des gesclimackso-

ganes bei inseckten. Amtlicher bericht der 50 verr

sammlung deutscher natuiforscher u. Artzte in Mliii-

clien. 1S77, p. 227-22S.

•0 Dimmock, George. The anatomy of the mouth-

parts and of the sucking apparatus of some diptera

iSSi.

" Of. cit., tig. 3

12 Packard, A. S. Psyche, 1889, v. Si P- 159" '64.

doptera and hymenoptera, and the me-

captera {Paiiorpidaa) with their elon-

gated head and feeble, small mandibles
;

the epij^harynx forms a simple mem-
branous palatal lining of the clypeus

and labrum. It is not, so far as we have

observed in any mandibulate insects in

which the mouth parts are free, adapted

for mastication only, the mandibles

being well developed, —in such insects

there is no sofl: projecting or pendant

portion, fitted to close the throat or to

complete a partiall}- tubular arrange-

ment of the first and second maxillae.

In all the forms, then, described

below, the epipharynx forms simply the

under surface or pharyngeal lining of

clypeus and labrimi, the surface being

uniformly moderately convex, and corre-

sponding in extent to that of the clypeus

and labrum, posteriorly merging into the

palatal wall of the phar}nx ; the arma-

tvu'e of peculiar gathering-hairs some-

times spreading o-ser Its base, being con-

tinuous with those lining the mouth and

beginning of the oesophagus. The su-

ture separating the labrum from the cly-

peus does not involve the epipharynx,

though since certain gustatory fields lie

under the front edge of the clypeus, as

well as labrum, we may in describing

them refer to certain fields or groups of

cups or pits as occup3'ing a labral or

clypeal region or position.

In our descriptions we have called at-

tention to the shape of the front edge of

the labrum, whether notched or not, and

whether bearing traces of a median su-

ture, on account of the bearing of these

parts on the question whether the labrum



April 1889.] rSYCI/E. 195-

represents a first pair of antennae. The

lack of traces of a sutnre in the epi-

pharynx corresponding to the labral su-

ture above, suggests that the labrum does

not represent a pair of coalesced appen-

dages, and that it, with the clypeus, sim-

ply forms the solid epidermal roof of the

mouth.

The only soft structures seen between

the epipharynx and labrum besides the

nerves of special sense, are the elevator

muscles of the labrum and two tracheae,

one on each side.

The structure and armature of the

epipharyngeal surface even, besides the

taste-pits, cups and rods, is unexpectedly

varied, the setae assuming very diflerent

shapes. There seems to be two primary

forms of setae, (i), the normal forms

which arise from a definite cell, the

setae being a hypertrophied nucleus, as

first shown by Newport, and (2), soft,

flattened, often hooked hairs which are

cylindrical toward the end, but arise

from a broad triangular base, without

any cell-wall, not arising from distinct

nuclei. These are like the gathering

hairs (Cheshire) on the bee's and wasp's

tongue ; they also line the walls of the

pharynx and extend toward the oesopha-

gus. They are the "hooked hairs" of

Will. The first kind or normal setae

are either simply defensive, often guard-

ing the sense-cups or sensorv fields, or

they have a nerve extending to them and

are tactile.

It will be seen by the following de-

scriptions that in the thysanura no true

gustatory cups or pits have been found ;

and that immature dermaptera are des-

titute of them. On the other hand taste,

cups occur on the epipharynx of the lar-

vae of longicorn, scarabaeid and bu-

prestid beetles, and they are as abun-

dantly developed in carabid or car-

nivorous beetles as in plant-eating cole-

optera. Also, within the limits of a

familv like the locnstidae they are less

abundant in one of the more general-

ized genera as XiphidiitDi^ and more nu-

merous in a highly specialized genus, as

CyrtophyUus.

I should say that I have examined the

taste-cups of the honey bee, finding that

they agree with Wolfl's figures, and that

those of insects of the orders described

below are essentially of the same struc-

ture and all seem by situation to be gus-

tatory in function.

Order Thysanura.

LepisDia sp. from Havana. —The
specimen examined was one of a number

kindly collected for me by the venerable

Professor Poey of Havana in his own
house. The labrum is slightly excavated

along the entire margin, but there is no

trace of a median suture ; and over the

surface, are scattered long acute hairs,

while at the base and over the clypeus

are thickly planted, singular long setae

which arc hairy beyond the middle, and

are forked at the end.

The epipharynx ends in front in a

broad median lobe somewhat as in For-

Jiciila, the edge of which bears numer-

ous very short cylindrical rods, whose

presence can only be distinctly made
out by a power of 400 diameters. This

lobe is also covered with an exceedingly
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fine pile consisting of acutely lanceolate

hairs arising from a broad, non-nucle-

ated base ; those on the sides, especially

in front, being directed towards the mid-

dle of the epipharynx, and much co;irser

than those situated farther l^ack.

There is no median furrow, and no

sense-pits, cups or rods, the median

I'eorion beinof clothed with fine hairs.

Machilh variabilis Say. —The shape

of the labrum and epipharynx is \ery

singular. The labrum is narrower than

long, the front edge slightly excavated,

and provided with a row of short, stiff",

broad, flat setae, which end in a short

fork. There are no traces of a median

suture.

The epipharvnx has no separate me-

dian frontal lobe like that of Lepisiua^

but the broad edge simply forms the

under surface of the labrum. The edge

is provided with a singular armature of

about four rows of short thick appressed

spines, whose ends turn down a little,

so that the}' ajDpear like four rows of

somewhat polygonal paving stones ; each

has a central nucleus. I can perceive

no setae arising from them. Whether

these singular shortened and curved rods

are gustatory, or in any wa}' sensory, or

whether simply defensive, remains to be

proved ; T could not detect any ner\ es

leading to them. From each side of

the end of the epipharynx two series, in

oblique rows, of somewhat appressed,

rather large, short conical setae, with a

nucleus at the end, curve inwards along

the distal third of the epipharynx, and

thence extend parallel to each other to-

wards the base of the epipharynx. Of

these conical setae, those in front when
examined with a power of 400 diameters

do not appear to liear a bristle, though

there is a nucleus at the end ; but many
of those situated farther back bear a long-

acute bristle. There is no median fur-

row, but the median region is very

finely pilose, the fine hairs becoming

more numerous at the base and extend-

ing along the epipharjngeal lining of

the clypeus. No genuine sense-pits,

cups or rods could be detected.

Order Dermaptera.

Forjicula sp. from Cordova, Mexico.

—The labrum is rounded in front with

no traces of a median suture.

Epipharynx with a membranous edge

in front, fringed with a dense row of

short fine setae, antl just within the edge

are two or three rows of sinuous, slen-

der, blunt setae, of peculiar shape, which

may be possibly gustatory. The svu'-

face is covered with very fine scale-like

setae, and on each side near the base is a

region covered by a short dense pile.

The taste-pits are few in number,

there being only about a dozen on each

side in all ; most of them being situated

on the anterior half, and a few near the

base. The taste-pits are provided each

with a short fine seta, as usual, arising

from the centre.

Forjicula larva from Florida, —
The front edge of the labrum is entire,

rounded, and there are no traces of a

median suture. The front edge of the

epipharynx forms a slight projection or

lobe, about half as wide as the labrum,

which is fringed with fine setae, some
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of which are Iiaii-Hke, acute, while

others are blunt and curved. The sur-

face in general is covered with the usual

fine pile. The median area is bordered

by a pile-covered area, but along this

region no sense-pits, cups, or rods could

be detected with a power of 400 diam-

eters ; over the region where they

usually occur were to be seen scattered

conical setae.

Order Ortiioptera.

A xvingless BI ait id from Florida.

—The labrum is full and rounded on the

front edge, with no indications of a

median suture. The surface of the

epipharynx is finely and densely pilose.

There are no sense pits, cups or rods

visible.

Blciiia, a large winged species

from Cuba. —Front of the labrum

slightl} excavated. The epipharynx is

provided on the front edge with very num-

erous short, stout, minute setae, which

are cui^ved downward, and form when
looked at vertically, a pavementTike

mass ; beyond on the extreme edge is a

dense fringe of short slender rodTike

bristles. The surface elsewhere is

finelv pilose, the median region not

being bare. On each side of the mid-

dle is a curved I'ow of stilT defensive

spines ; at the distal end of each row is

a sensitive field, containing 20 taste-cups

on one side and 23 on the other. Near

the front edge of the clypeal region are

two more sense-fields, situated on each

side of the median line, there being 35
taste-cups in each field. The taste-cups

in this species are rather smaller than

usual.

Spectrum hlvittatum Say. —In a

specimen from Indian River, Fla. the

front edge of the labrum is entire, but

along the middle are traces of a median

suture. The middle region of the

epipharvnx, and the epipharyngeal lin-

ing of the clvpeus are covered with fine

and coarse setae, but there is no bare

space, and no sense-pits are to be de-

tected. (Those that at first appear to

be such are ordinarv cells with the setae

broken ofi'.

)

Ca/u/ntia pellucida Scudd. —The

labrum is notched, but the edge is plain,

not bearing any I'ods or bristles on the

border of the excavation, or elsewhere

on the labral margin. There is a well

defined short median suture in the mid-

dle of the labrum which sends poste-

riorly two forks.

The epipharynx is free from hairs

along the middle, and near what cor-

responds to the front edge of the cly-

peus, are two sensitive fields, each con-

taining about 35 taste-pits. Just in

front under the suture between the cly-

peus and labrum are two similar fields,

each containing from 40 to 42 taste-pits.

There are none in front of these.

Xiphidium brevipennis Scudd. 9 •

—The epipharynx is slightly notched at

the end in the middle and the sinus filled

with slender setae. The median line

forms a slight furrow, while the surface

of the epipharynx in general is covered

with fine rather stiff' short setae.

Along each side of the median line

on the anterior half of the epipharynx

are scattered about 30 taste-cups, mostly

without, but some bearing rather large

and long setae. At the base is a scat-
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tered group of seven taste-cups on each

side of the base of the median furrow,

nearly all bearing a bristle, but some

not ; all are so isolated from the other

true hairs that they are most probably

gustatory. On each side of the region

corresponding to the front edge of the

clypeus is a group of about 30 taste-

cups, only one or two of the outer ones

of which seem to bear a bristle.

Cyrtophylhis coticavi/s Scudd. —End
of the labrum notched and the sinus

filled in with stifl" blunt bristles, this

area extended back on the epipharynx ;

there are distinct traces of a median

suture. Along the middle of the epi-

pharynx the spines are absent. The
taste-cups are arranged much as in

XiphidiiDii^ but they are more numer-

ous, as might be expected, this genus

being in general the more specialized.

There are from 50 to 60 taste-cups in

the front region ; l>ehind the middle a

group of 25 on each side, and over an

area corresponding to the base of the

labrum and front edge of the clypeus is

a sensory field vs'ith about 70 taste-cups

on each side. They are true cups or

beaker-like papillae, some with a fine,

others with a short, stout, conical seta.

The kat3xlid is thus provided with about

170 to iSo taste-cups on its epipharynx.

Avabrtis simplex Hald. —Front edge

of the labrum full, though there are

traces of a median suture. The surface

of the epipharynx is covered with stout

setae. Along the median furrow of the

epipharynx which is bordered with a

delicate pile, are scattered, especially

near the base, a few peculiar taste-cups,

each bearing a very short conical seta,

which is larger and shorter than usual

the furrow not being pilose. At a point

situated near the anterior edge of the

clypeus the heavy spines towards the

middle graduate into what appear to be

sense-cups.

CeuthopJiilus niaciilatus (Harris).

—

Labrum slightly excavated. Surface of

the epipharynx finely pilose. Front

edge at the middle forming a highl}'

specialized pilose area, excavated on the

edge, the sinus being broad and shallow

and the edge lined with a hedge-like

row of close-set gustatory rods. A well

marked median furrow, free from hairs

or bristles, and in front is a group, 30
on each side of the median line, of

raised papillae —like taste-cups, a little

shorter and broader than those oi Haden-
oeciis. At the base of the labral region

on each side of the median line is a sen-

sory field of 25 taste-cups arranged in

quite regular rows. On the anterior

clypeal region is a group of 9 or 10

scattered taste-cups which are shorter,

more like cups and far less numerous

than in Hadeiiocciis.

Hadcnoecns siibtcr7-auciis Scudd.

—

In specimens from White's Cave near

Mammoth Cave, Ky., the front edge of

the labrum is peculiar from the ver}'

deep, narrow median pouch-like sinus,

which enlarges towards the bottom, and

opens out on a median projection,

which, as well as the sinus, is fringed

with coarse fepines, which at the mouth

of the sinus become curved. The taste-

cups are highl}' developed in this cave-

cricket, being rounded paj^Illae with tlie
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nucleus at the top or end. Thev are

grouped on each side of the middle near

the front edge, there being 35 on each

side. An irregular row of these cups

extends along each side, some occur

vmder the base of the labrvim, but they

are most numerous on a field corres-

ponding to the front edge of the clypeus,

there being 50 on each side, or 100 in

all, where in CeiitJtofhih-is tliere are

only 9 or lu.

The gustatory cups being so much
longer, better developed and much more

numerous in the cave Hadenoectts than

in Ceuthophihis., which lives under

stones, etc., out-of-doors, it would seem

as if the sense of taste were much more

acute in the cave-dweller than the out-

of-doors form, though it does live for

the most part in twilight.

CotiocepJiabis ciisiger Harris, 9 .

—

The epipharynx is full in front, with a

deep, narrow, median furrow or gutter

along which the liquids probably pass

into the throat. At the end is a fringe

of fine bristles. On the clypeal region

there are about 25 taste- cups, a few pro-

jecting over the edge of the gutter ; a

few more are scattered along the gutter

to near the end of the labrum.

Gryllus sp. —Tn the common black

cricket the labrum is rounded in front

with a median excavation, the sinus

being fringed with rather long, stout,

flat, truncated setae, which are longer

on the sides than in the middle. There

are traces of a longitudinal suture.

The surfaee of the epipharynx is

covered towards the front with fine

hairs ; on the sides in front are large

coarse spines, and at the base is a large

area covered with coarse, defensive

spines, directed inwards towards the

median furrow, which is free from setae.

Taste-cups are abundant ; in front, at

some distance from the front edge is on

each side a group of conical rounded

cup-like papillae, carrying the nucleus

at the top, there being about 30 arranged

in four verv regular rows. Nearer the

middle is a group, on each side of the

middle of the furrow, of 8 taste-cups

which are situated just in front of the

ends of two curved tracheae. On the

outside of the tracheae is a linear group

of about 60 taste-cups extending from

the base to near the isolated group of 8

cups. Another sensory field containing

45 taste-cups on each side of the median

line, or 90 in all, scattered over the

area, is situated under the nose of the

labrum and front edge of the clypeus,

most of them behind the labrum.

'J'here is also a lateral group of about

14 taste-cups on the outer edge on the

front region of the clypeus and situated

outside of the base of the curved tra-

cheae. The sides of the epipharynx

under the clypeus are clothed with fine

" gathering" or "• hooked hairs."

Oecaiithtis niveus Serville 9 . —The
shape of the labrum and epipharynx, as

well as the number and distribution of

the taste-cups, are almost exactly as

described in Conocephalus ensiger.

{To be continued.')


